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INTRODUCTION

Several important talents have been found to be

very necessary for succese in training for good jobs

with a future. How well you do in life may depend on

how well you can do on aptitude tests.

This booklet contains practice exercises designed
to help you learn to solve problems better. The ability
to solve these problems will increase your ability to

succeed in important tra.ining programs later on.

We hope you will enjoy doing them.




Exercise 1

GETTING THE IDEA
(Abstract Reasoning--Part 1)

How does a person learn about the world? One way

is by looking for rules which make things work.

In this exercise you will see some drawings. They
are like puzzles. You can solve the puzzles by finding

the idea or rule behind the drawings.

Look at the top row of boxes below. See how the
triangle with the line turns around like the hand of a
clock. It starts out at 12 o'clock high, then it moves

to 3 o'clock, and then it moves to 6 o'clock.
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Now look at the second row of boxes. See how the

squares turn around just like the triangle did. In the
last box you will find & question mark (?’). Your .jdb N
is to figure out what a square in this box should look
like. Does it look like the square in box A, B, C; D,

or B? Cirecle the correct answer.

The‘ correct answer is C . Why? Because the

- line in the s(;[uare tells us the direction the drawings :

are supposed to turn. In other words, we "get the idea"

from the way the 'br}iangl‘es and the Squares turn.'

Iet's try another one., Cirecle the correct answer.

A B € D E

__E __1is the correct answer. In the second row
the drawings turn around the same way the drawings in
the top row turn .' There is only one corréct answer,
It ha.s .fo be _E .

1.2

i g i g A




Drill 1

On this page is a set of four items like the ones we have been irorking with.

Now try solving them. Circle the ietter under the correct answer.

OO Cede
QIO |B@E

O IEORER

40

CADN] 000

o0 @0l
QOQKP hj®lr]idl@®

A C A B8 C D E

No. Ans. Reason

1. B Notice that the drawings in both rows turn clockwise the
same amount.

2. C Notice that the drawings in both rows turn clockwise the
same amount.

3. A The figures in both rows turn counterclockwise the same amount.

L' D This is & little harder. Notice that the figures in both rows
‘ turn counterclockwise the ssame amount.
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The next drill has problems like the one you just did
| except that the drawings in the second i'ow turn in the

opposite direction from the ones in the top row.

Drill 2 is made up of puzzles like this one:

L

L

Al |

A c D E

Tn this example B  is correct because the
drawings in the second row are turning the opposite

way from the drawings in the top row.

Now go on to Drill 2. Be ca.reful', thougfn,
because sometimes the figures in the top row turn one

way and sometimes “he other.

1=k




Drill 2

Here are four more problems. Be sure to watch which way the figures turn.
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No. Ahs. Reason

, 5. B The figures in the first row are turning clockwise, while the
ones in the second row are turning counterclockwise.

6. E The figures in the first row are turning clockwise. The ones
in the second row are turning counterclockwise.

T E Pick the figure that has turned counterclockwise the same
amount that the figures in the first row have turned clockwise.
, , - \ |
8. ¢ The circular figures are turning counterclockwise, while the
’ diamond-sheped ones are turning clcckwise. ‘

1-5
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Exercise 2

SEEING THIM.S IN TWO DIMENSIONS

EPE—

(2-D Visualization--Part 1

Have you ever been lost becaise you went somewhere
from a different place or direction? You saw the éame
buildings and the same streets. But vou saw them from
a different place, and they looked diflerent. When

things are turned around, they look different.

Put your hand on the table with your thumb out.
It will look like an L. Now vturn it around a little,
and it will look like a V. It is the same thing, but
it looks different. In this part of the book you will
learn to see how things look different when they havé

been moved.

Iook at box 1 with the drawing of a figure inside
it. Imagine that the figure is made out of black wire
and put on & white table. Now, suppose you turn the
wire around with your hand any way you want as long as
you don't pick it up and flip it over. Would it look

‘like the figure in box A, B, C, D, or E?




The righ. answer is _ B . Put a circle around
B, beéa.use that is the only one }tha.t looks like box A
when it is turned around. To make it look like the
other boxes you have to pick it up and flip it over

on i*s back, and that is against the rules.

Now, close your eyes and try tc see the figure in

bdx A turned around so it looks like box B.

Iook at boxes A, C, D, and E. They look like

box B but they are backwards. They are flipped over.

|

They are wrong.

Now, close your eyes again and try to see the
figure in box A flipped over so that it looks like

the figures that are backwards.

We call this seeing how things move in our minds
without touching them. Your Jjob will be to put a
circle around the one that is turned around. IS is
tne ccrrect one. The ones that look backwaris are
wrong because they are flipped over. You can find

the answer by _ the figure.
(fill in the word)

2.2
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Try the ones below to see if you' know .i:he | |
"turning rule." '.

C 1s thé answer. You get C by turning

the figure in box C around without £lipping it over.

C  is the answer. The other figures are

wrong because it's against the rule to - : flip

the drawing on its back.

A B C D E

E _ is the answer. You have to | | turn

the figure around to get the answer.

| o




'Would;['aﬁ like to ingrwelm memo;:? Do you }

have trouble seeing the drawings move around in '}?ourﬁ
mind? Try this. Think of what the figure looks like.

This one: |

looks like a :Elé.g. The next ones

looks something like a cup. The job we'lre doing is

easy if you think of s_omething the figure | looks

like.
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Drill 1

Here are 10 items to do. Some are easy--sbme ere hard. Cirele

the one you think is _cbrrect. There is no time limit .
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Exercise 3

SEEING THINGS IN THREE DIMENSIONS
(3-D Visualization--Part 1)

.D:ld you ever wonder how a house builder can take a set
of 'blueprinté and "see in his mind" how & house will look
when it is built? One of the reasons he can do this is
that he has had practice seeing things in three dimensions
(3=D). When somél:hing has three dimensions, it is not flat,

but has height, width, and depth.

Here are some practice exercises which will help you
do what the builder does. ILook at the figure in box 1 at

the left below. It looks like a cross.

==IENAISIENNECIE

When you fold the figure in box 1l at the dotted lines,

does the result look like A, B, C, D, or E?

The correct answer is D .




PO LT

To méke the figuré in box 1 look like the one
in box D, pretend you are folding the paper -- first
fold up one piece, then fold another, until all the

dotted lines are folded.

If you have trchble keeping the pictures in
your mind, try to find something the drawing reminds

you of, then pretend you are wmaking it.

For example, imagine the figure in box D is'a
house without a roof and the four sides are the walls.
If you were standing in the house and pushed the walls
down, what would it look like? Tt would look like a

Ccross.

3=2




Iet's try another one.
This drawing shows a piece of paper with dotted

lines:

P--L
- o of

e

This drawing shows how it look. if you fold it

correctly:

_

To makz the first drawing look like the second
one, you first fold the biggest piece. This will

make it look like this drawing:

!

You still have one more fold to make. It can bend

two ways -- to the right or to the left. Get a picture
of both ways in your mind. If you fold it to the right,
you will meke it look like the correct drawing. This is

what it will look like if you bend it to the left:

-
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Here is another one to practice on. When the figure in
box 3 is squashed flat, it looks like the figure in >ox A, B,

C, Dy, or E. Circle the correct answer.

@ 0| [ | =

BOX 2 A B C D E

The correct answer is _C .

How do you do this in .your head? First you make a
picture of the table in your mind, and then imagine squashing
the table flat with your hands. Another way to imagine it is
to pick up the table and turn it over on its back, and then

bend the sides out until they are flat like the table top.

On the next pages are some more examples of this type

of problem. See if you can do them. Circle the right answer.

3=k
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Exercise U4

GETTING THE IDEA
(Abstract Reasoning--Part 2)

~ In Exercise 1 you learned to solve problems by
observing how figures turned. Go back, review the
instructions, and try the exercises again.

Next, look at the example below. Notice that
the figures in both rows are turning clockwise. Alsb,
the figures are decreasing in size fror. left to right.
Now look at the choices of answers and circle the

letter under the correct one.

Al> |~
C| ?

o o |l o | &

A B C - D E

From the way the figures are turning, you know the
correct figure must be pointing upward. This means that
either D or E is correct. Therefore, __D must be the

right answer as it is the smallest one.
Now try some problems like this.

bl




Drill No. 1
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This next._ drill will show how the ruleé ydu
have already learned can be combined and used in |
different ways. Instead of the figur’és getting
smaller from left to right, they get bigger, | and the '

second row of figures turn in the opposite direction

from the top row.

& | gh| »

A B 4 C D E

The figures 1n the top row turn clockwise and get
larger from left to right. The figures in the second
row turn counterclockwise and increase in size from left
to right. The answer is _D , becéuse it has turned
the correct amount counterclockwise and has increased

‘to the right size.
Now try the problems in Drill 2,

4-3




Tolo

v

Drill No. 2
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The next drill will combine the rules of rotation

and size in different ways than before.

In the exaxhple below you will notice that the figures |
in the top row increase in size and turn clockwise. In

the second row the figures get smaller and are turning

counterclockwise.

Now look at the choice of answers and then circle.

the correct one in the example below.

& | Dy
v |7

> | o |G

A B C D E

The answer is __ A .. The. top row of figures shows us
how the figures turn. The figures in the second row must
move the same amdunt, but we must be careful to watch the
direction in which the second row of figures turn and note

vwhether the figures are getting larger or smaller.
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Drill No. 3
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ANSWERS AND EXFLANATIONS

Drill No. 1 (page 4=2)

The figures are decreasing in size and both rows are
turning in the same directions.
. L. E 2. C 3. E
b, A 5. ¢C 6. D

Drill No. 2 (page L-k)

The figures are increasing in size from left to right
and the Pigures in the second row are turning in the opposite
direction from.the top row. |

T A 8. A 9. B
10. E 1. D 2. C

Drill No. 3 (page L4-6)

Notice that in each case the figures in one row increase
in size while the figures in the other row decrease. Also one
row turns clockwise and the other row turns couﬁterclockwise.

13. B k. D 15. A |
16. B if. C 18. E

b7




Exercise 5

SEEING THINGS IN TWO DIMENSIONS
5.D Visualizetion=-~Part 2

This is similar to Exercise 2, where you learned how
to see things in two dimensions. You were shown how to

turn a figure around in your mind, until it looked like

the correct answer.

Turn back to Exercise 2, read the instructions, and
try the exercises again. When your teacher tells you,

turn to the next page and try the new items.




Drill 1.

Here are 10 items to do. Some are easy -~ some are hard.

Circle the one you think is correct. There is no time limit.
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Drill 2.

Here are 10 more items to do. Circle the one you think is correct.:
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On this page are the correct answers. Count up
the number you marked correctly for Drills 1 and 2

and put the numbers here:

Driil 1 Drill 2

Did you get more right the second time? Practice may -

not make perfect, but it helps.
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Exercise 6

SEEING THINGS IN THREE DIMENSIONS
(3=-D Visualization--Part 2)

This is a continuation of Exercise 3, where you

learned how to see things in three dimensions.

Turn back to Exercise 3, review ‘bhé instructions,
and try the exercises a7"in. When your teacher tells
you, turn to the next page and see how well you do on

a8 new drill.
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This is an experimental booklet intended to
help young people 1earn basic princ:lples and
concepts of mechanics and technologr 'by means of
a series of aptitude training exercises. The
exercises are similar to aptitudé tests except
that an explanation is prbvided of the underlying
principle governing a particular class of items,

as well as the correct answer.

This booklet is part of the curriculum and
materials for teaching basic vocational talents
being pre;pa.red under Contract 0E-5-85-023 with

the United States Off:lce of" Education.

Comments 'a,nd suggestions will be appreciated.

- Address all corresponderice to:

Dr. John T. Deiley, Director
Education Research Project

The George Washington University
1166 19th Street, N.W.
Washington, D.C. 20036
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